Involvement of a novel GATA4 mutation in atrial septal defects.
Atrial septal defect (ASD) is one of the most common types of congenital heart disease and is associated with a significant increase in the morbidity and mortality of affected individuals. Accumulating evidence indicates that genetic defects play important roles in the pathogenesis of congenital ASD. However, ASD is genetically heterogeneous and the genetic determinants for ASD in the majority of the patients remain to be identified. In this study, the entire coding region of GATA4, a gene encoding a zinc-finger transcription factor crucial to embryogenesis, was initially sequenced in 120 unrelated patients with ASD. The available relatives of patients carrying the identified mutation and 200 ethnicity-matched unrelated control individuals were genotyped. The functional characteristics of the GATA4 mutant were compared to its wild-type counterpart using a luciferase reporter assay system. A novel heterozygous missense GATA4 mutation, p.G21V, was identified in 2 unrelated families with ASD, which was not detected in the control population nor reported in the human gene mutation database. Alignment of multiple GATA4 proteins displayed that the affected amino acid residue was highly conserved across species. Functional analysis showed that the p.G21V GATA4 mutation was associated with a decreased transcriptional activity. The findings underscore the pathogenic link between compromised GATA4 function and congenital ASD, providing new insight into the molecular mechanism involved in this common form of congenital cardiovascular anomalies.